2 mineral/melt partition coefficients (Xiong et al., 2005; Xiong, 2006) are presented in Table   DR2 . The slab melt is mixed with average DMM (Workman and Hart, 2005 ) based on isotopic constraints on Sumaco lavas (Ancellin et al., 2017) . We employ a bulk mixture comprising 98% DMM and 2% slab melt. The proportion of slab melt added to the source is inferred to be small on account of the highly incompatible element enriched composition of the slab melt relative to the upper mantle (typically 2 -3 orders of magnitude higher). This source mixture is then re-melted in the spinel stability field (<80 km depth) in accordance with the two-stage melting regime previously proposed for Sumaco (Garrison et al., 2018) .
Partition coefficients (Halliday et al., 1995; McDade et al., 2003) , DMM modal assemblage (Falloon and Green, 1988) and melt reaction (Robinson et al., 1998) are included in Table   DR2 . The degree of melting is inferred to be very low (£3%); at higher values, the concentrations of the most incompatible elements during mantle melting (e.g. Rb, Ba, Nb and Pb) decrease rapidly in the resulting melts and would thus plot well below the values shown for Sumaco (Fig. 3B) . The arc front Atacazo model uses the same DMM upper mantle composition, but a lower extent of slab melting (3%). The Atacazo source comprises 93% DMM, 1% slab melt, 3% slab fluid and 3% sediment melt. The fluid composition was modelled through dehydration of Carnegie Ridge basalt (Harpp et al., 2004 ) calculated using a Rayleigh distillation and bulk distribution coefficients determined at 800°C, 4 GPa and F = 0.23 (Kessel et al., 2005) . The sediment melt was calculated using the sediment composition from DSDP site 504 (Plank and Langmuir, 1998) and crystal/melt distribution coefficients from 800°C sediment melting experiments (Johnson and Plank, 2000) (cf. Table DR2 ).
Incompatible trace element data presented on Figure 3B are normalised using N-MORB values from Sun and McDonough (1989) . On Figure 3C , the fractionation of orthopyroxene, plagioclase and ilmenite (mineral vectors not shown) have a negligible effect on Nb/Y and La/Yb ratios. Published partition coefficients were taken from the GERM website (https://earthref.org/KDD/) and are included in Table DR2 . Table DR2 .xlsx)
